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polyvinyl alcohol, pelysaccharides, polyvinyl ethyl
asthers, a,8~Poly({{2-~-hydroxysethyl)-DL-aspartamidel],
RO~PEG, whare R may be alkyl, aryl, alkyaryl, aroyl,
alkanoyl, benzovl, arylalkylethers, cycleoalkyl,

oycloalkylaryl, and derivatives of said polymers.

8. A compound according to Claim 7, wherein
gald water-solukle polymer is polyethylene glycel or

a derivative thereof.

3. & compound according to Clalm 8, wherein
said water-soluble polymer is

monomethoxypoly{ethylene glycol}.

10. A water-soluble polymer modified
polypeptidse, saild modified polypeptide produced by a
method comprising the step,

mixing a compound according to Claim 1 with
a polypeptide for modification.

11. A modified polypeptide according to Clain
10, whersin said polypeptide for wedification is
selected from the group consisting of hormones,
ivaphokines, cytokines, growth factors, enzymes,
vaceine antigens, and antibodies.

12. & modiflied polypeptide according to Claim
11, wherein sazid polypeptide for modification is an
antibody, sald method further comprising the step of
combining salid antibody with a compound capable of
specifically kinding to a binding site on said
antikody, pricr to said mixing step.
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13. A modified polvpeptide asccording to Claim
11, whersin said polypeptide for modification is an
enzyme, said method further comprising the step of
combining said polypeptide with a substrate for said

enzyme, prior to =sald mixing step.

1d. A modified polypeptide according to Clalm
11, wherein said polypeptide for modification is a
glycoprotein.

15.5 modified polypeptide according teo CQlalm 14,
wherein said glycoprotein is erythropeietin.

16. A modified polypeptide according teo claim 9,
said method further comprising the step of adding an
oxidizing agent pricr te said mixing step.

17. & composition comprising a polypeptide
according to Claim % and a pharmaceuticalily
acceptable carrisr.

18, A composition comprising a polypeptide
according to Claim 15 and a pharmacsutically

acceptable carrier.

1¢. & compound belonging to the group
consisting of,

a compound having the formuia:

(X} [P-O~CH,~CO-NHN=CH=],~2Z,

a conpound having the formulas
{X1} [ P=0-CO-NHEN=CH~],~2,

a compound having the formula:
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(XIS [P-NH~CO~NHN=CH~1,~%,

a compound having the formula:
(XIII) [ P-NH~CS~NHN=CH~},~%,

a compound having ths formula:
{XIV} [ P~-NHCO~-NH—~NHNHCO-NEN=CH=1,~Z,

a compound having the formula:
{%V) {P-HNNHCON=CH=},~%Z,

a compound having the formula:
{XVIY [P-HNNHCEN=CH~],~Z,

a compound having the formula:
(XVIT) { P~NH-COH,~NEN=CH~],~%, and

a compound having the formula:
{(XVITIL} { PO~ L0=CH,CH,~CO~NHN=CH~] ~2

wherein 7 is a polyvpeptide, »n is 1 to x, X beiny the
number of oxidation activatable groups on %, and P is

a water-~soluble polymer.

20. A compound asccording to Claim 18, having
the formula
(%) [P0~ CO~NHN=CH~-],~Z.

21. The compound according to Claim 20 whaerein

n is 23~32.

2. A compound according to Claim 1%, having

the formulsa
{X1)} [ PeNH~CO~NEN=CH=-] ~%
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23, The compound according to Claim 22 wherein
n is 17-25.

24. A compound according to Claim 18, having
the formula
(XTI} [P~NH-C8-NHN=CH~-],~%.

25. A compound according to Claim 18, having

the formula
{XIII} {P“NHCO~NH~NHNHC0~NHN30H“}QNZa

26. A compound according to Claim 19, having
the formula
(XIV} { P~HNNHCON=CH=-1,~%.

AR A S R AT LT R

5 27. A compound according te Claim 18, having

the formula

(XV) [ P-HNNCSN=CH~1,~%.
§
28, A compound according to Claim 1%, wherein P
is selected from the group consisting of polyetbylene
; glycol homopolymers, polypropylene glycel
% homopolymers, copolymers of ethylene givool with

propylene glycol, wherein said homopolymers and

copolymers are unsubstitutsd or substituted at one

5 end with an alkyl group, pelyoxyethylated polyols,
polyvinyl alcohol, polysaccharides, pelyvinyl ethyl
ethers, &, B~Poly{ {2~hydroxyethyl) -DL-aspartamide],
RO-PEG, where R may be alkyl, aryl, alkyaryl, aroyl,
alkanoyl, benzoyl, arylalkylethers, cycloalkyl,
cycloalkylaryl and derivatives of said polymers.

SRR

29. A compound according to Claim 19, wherein 2

is selected from the group consisting of hormones,
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lywphokines, cytokinesz, growth factors, eniymes,
vaccine antigens, and antibodies.

30. A compound according to Claim 29, wherein
is a glycoprotein.

31, A compound according te Claim 30, wherein
said glycoprotein is erythropoletin.

32. A compound according to Claim 22, wherein
is erythreopoletin.

33, A compound according to olaim 32 wherein

said F is monomethoxypoely{ethylene glycol).

34, A compound according te Claim 33, wherein
the average molecular welght of the monomethoxypoly

{ethylene glycol} is in the range of 2000~-12000.

3%, A compound according to claim 34, wherein
is 10-36.

16, A& compound according to claim 35, wherein
iz 20-~32.

37. A compound according to Claim 36, wherain
the average molecular weight of the
monomethoxypoly {ethylens glycol) is 5000,

38. A method of activating polypsptides for
conjugation with compounds selected from the group
consisting of compounds I, LII, IV and V, said
nethod comprising the step, '

Z
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mixing a polypeptide for activation with an

oxidizing agent.

3%, A method according to Claim 38, wherein

said oxidixing agent is sodium periodate.

40. A method according te Claim 39, wherein
2aid periodate is present in a concentration of 10-40

micromoles per milligram of proteln,

41i. A method according to Clainm 40, where sald
mixing step takes place at tewperature in the range
of ~10~80°C

42. A method according to Claim 41, wheve said
mixing step takes place at tamperature in thes range
of (-30°C,

43. A method according to Claim 42, where saild
mixing step takes for a period of time between 1
ninute and 3 days.

44. A methed according to Claim 43, where sald
mixing step takes place for a period of time between
1 minute and 60 minutes.

4%. A method of making a water-scluble polymer
modifisd polypeptide, said method comprising the
step,

mixing a water-soluble polymer resagent
compound according to Claim 1 with a polypeptide
for modification.
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46. A method according to Claim 44, wherein
said polypeptide for modification iz selected frowm
the group consisting of hormones, lymphokines,
cytokinaes, growth factors, enzymes, vaccline antigens,

and antibodies.

47. A method according teo Claim 10, whersain
said polypeptide for modification is a glycoprotain,

48. A method according to Claim 46, wherein

said glycoprotein is eyrythropeietin.

49. A modified polypeptide according to
Cclaim 44, said method further comprising the step of
adding an oxidizing agent to the polypatide for

modification prior to said miwing step.

50. A method according to Claim 48, wherein
said oxidizing agent is sodium periocdate in a
concentration in the range of 10-40 micromeolar, P has
a molecular weight in the range of 4000-12,000, said
water soluble polymer is the compound of formula
{111} P-NH~QO-NHNH,.

51. & kit for modifying polypeptides with
water-soluble polymers, said kit comprising,
a water-socluble polymer according to claim 1.

52. A kit according to Claim Bi, said kit
further comprising, an oxidizing agent.

§3. A kit according to Claim 48, said kit

furthar comprising, a polypeptide for modification.



2110543

54, A compound having the formula:
PoY~X~0

wherein X is ©=0, O= 8, CH, or CHOH; ¢ is selected
from the group consisting of ~ONH,~ and ~CHy~ONHy-,
and ¥ is selectad frowm the group consisting of
~O=CH,CHy~, ~0Q~CHyCHy0=, =0=CH,CH,~N~, O-CH,CH,~8, and
=0~CH,CH,CH~; and P is a water scluble polymer.

55, A compound according to Claim 54, said
compound belonging to the group consisting of,

a compound having the formula:

{XIX) PeQ=CH,CH,~ CO~ONH,,

a compound having the formula:

(XX) P=0=CH,CH,~0~CO~0ONH,,

a compound having the formulas

{XXE] P=-0=CH,CH,~NH-C0=-0NH,,

a compound having the formula:
(XXII) PO~ CH,CH,~NH~C5~0NH,,

a compound having the formula:
(XXILL) PO~ CH,CH,~ONH, ,

a compound having the formula:
{XXIV} P~0=CHCH,~NH~CO~CH,ONH, ,

a compound having the formula:s
{XXV} P 0= CHCH~ G- CO~CH,~ONH,

a compound having the formula:
{KAVI} Pe0=CH,CH,~ CH (O ) -~ CHy~ONHy

a compound having the formula:
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(KXVII) - P=O=CH,CH,~CO~CH,~ONH,,

56, A compound according to Claim 55, said
gompound having the formula:
{¥XT} P=0=CH,CH,~NH~CO~ONH,,

57, & compound according te Claim 5%, said
compound having the formula:
(XXIIX}  P-O-CH,CH,~ONH,,

58. A compound according to Claim §5, said
compound having the formula:
{XXIV} P =G~ CH,CH,~NH~CO~CH,ONH,,

5%, & compound according to Claim 535, said
compound having the formula:
(XIA) B Qo CH, OH, =~ CO~ONH, «

0. & compound according toe Claim 55, wherein
said polymer is selected from the group consisting of
polyethylene glycol homopolymers, polypropylene
glycol homopolymers, copolymars of ethylane glycol
with propylens glycol, wherein sald homopolymers and

copolymers are unsubstituted or substituted at one

; end with an alkyl group, polyoxyethylated polyols,
polyvinyl alcohol, polysaccharides, polyvinyl ethyl
? ethers, a, @-Polyf {2~hydroxyethyl) ~DL~aspartamnide],

: RO-FEG, where R may be alkyl, aryl, alkyaryl, aravl,
alkanoyl, kenzovl, avylalkylethers, cycleoalkyl,
cycloalkylaryl, and derivatives of sald polymers.

§1. A compound according to Claim 60, wherein
said water—soluble polymer is polysthylene glyool or
a derivative thereof.

AL N S e e S e
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62. & compound according to Clain 61, wherein
said water-soluble polymer is
monomethoxypely{ethylene glycol}.

63. A water-scluble polymer modifled
polypeptide, salid modified polypeptide produced by a
method conprising the step,

mixing a compound according to Claim &1
with a polypeptide for modification.

64. A modified polypepitide according to
Claim 63, wherein said polypeptide for modification
iz selected from the group consisting of hormones,
lymphokines, cytokines, growth factoers, enzymes,
vacecine antigens, and antibodies.

65. & modified polypeptide according to
Claix 64, wherein said peolypeptids for modification
i®m an antibody, said method further comprising the
step of combining saild antibody with a compound
capable of spscifically binding to a binding site on
said antibody, pricor to said mixing step.

6. A modified polypeptide according to
Claim 64, wherein sald polypeptide for modification
is an enzyme, saild methed further comprising the step
of combining said polypeptide with a substrate for
said enzyme, priocr to sald mixing step.

67. A modified polypeptide according to
Ciaim 64, whersin said polypeptide for modification
is a glycoprotein.
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8. A modified polypsptide according to Claim
67, wherein said glycoprotein is erythropoietin.

£9. A modified polypeptide according to Claim
62, said method further comprising the step of adding
an oxidizing agent prior to said nixing step.

70. A composition comprising a polypeptide
according to Claim €2 and & pharmaceutically

acceptable carrier.

71. A composition comprising a polypeptide
according to Claim 65 and a pharmaceutically

acceptabkle carrier.

72. A compound belonging to the group
consisting of,

a conpound having the formulas

{(XXVIII} ([P=O=CH,CH,~CO~ON=CH-},~%;

a compound having the formulas
{XXIX) [ BeO=CHCH,= 0= CO~ON=CH-] ,~%;

: a compound having the formula:
{ XXX} [ P~Q=CH,CH,~NH~CO-ON=CH~ ] ,~&

a compound having the formulas
(XXXI} {P~0=CH,CH,~NH~CS= D= CH~} ~% ;

a compound having the formula:
{XXXIX} [ P=0=CH,CH,~ON=CH=],~%;

s compound having the formula:
(XRXILI}  [P~O~CH,CH,~NH~CO-CH~ON=CH~ ]~ 4}
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a compound having the formula:
{XXXIV) {P~C-CH,CH,~ 0~ COwCHy~ON=CH- ]~ 57

a compound having the {ormulas
{RAXV) [ B=0=CH,CH,~CH (OH) =CH,~ON=CH~]~2Z; and

a compound having the formula:
{ XXXV} { Fe0=CH,CH,~CO~CH,=ON=CH~},~%,

wherein 2 is a polypeptide, n is 1 toe x, x being the
mumber of oxidation activatable groups on Z, and F is

a water-solubls polymer.

73. A compound according to Claim 70, having
the formula
(XXX} { PO CH,CH,~NH~CO-ON=CH=} =%

74. & compound according to Claim 72, having

the feormula
{XXXIT} [ P~O=CH,CH,~ON=CH~},~Z;

75. & compound according te Claim 72, having

the formula
(XXXTLI} [ P-O~CHOH,~NH-CO-CHy-ON=CH=]~2;

76. A compound according to Claim 72, having

the formula
(XXVITI} {P-0~CH,CH~CO-ON=CH=1,"%;

77. A compound according to Qlaim 72, wherein P
jg selscted from the group consisting of polyethylens
glycol homopolymers, polypropylene glycol
homopolyrers, copelymers of sthylene glycol with
propylene glycol, wherein zaid homopolymers and
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copelymers are unsubstituted or substituted at one
end with an alkyl group, pelyoxyethylated polyols,
polyvinyl alcohol, pelyvsaccharides, polyvinyl ethyl
ethers, oa,f-Polyi(2-hydroxysthyl)~DL-aspartamide],
RO~-PEG, where R may be alkyl, aryl, alkyaryl, aroyl,
alkanoyl, benzoyl, arylalkylethers, cycloalkyl,
eycloalkylaryl and derivatives of sald polymers.

78. & compound according to Claim 72, wherein
iz selected from the group consisting of hormones,
lymphokines, cytokines, growth factors, enzymes,

vaccine antigens, and antibodies,

7%. A compound according to Claim 74, wherelin

ig a glycoprotein.

80. & compound according to Claim 785, wherein
said glycoprotein is erythropeoietin.

81. A& compound according te Claim 76, wherein
is erythropoletin.

82, A compound according te Claim 77 whereln
said F is monomethoxypoly{ethylene glycol).

83. A compound according to Claim 78, wherein
the average molecular welght of the
monomethoxypoly{ethylene glycol} is in the range of
2000~12000,

84. A compound according to Claim 83, wherein
is 3-36.

A
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85. A compound according to Claim 84, wheresin n
=31

is B

86. A compound according to Claim 85, whersin
the average molacular weight of the
]

(8]

monomsthoxypoly {ethylene glycel) & 000,

87. A method of activating polypeptides for
conjugation with compounds selected from the group
consisting of compounds XIX, XXI, XXIIT and XXIV said
method comprising the step,

mixing a polypeptide for activation with an
oxidizinyg agent.

88. A method according to Claim 87, wherein
said oxidixing agent is sodium periocdate.

89. & method according to Claim 88, wherein
said pericdate is present in a concentration of 10-40

micromoles per wmilligram of protein.

0. A method according to Claim 89, where said
mixing step takes place at temperature in the range
of =-10~807C

91. A method according to Claim 90, where saild
mixing step takes place at temperature in the range
of 0-30'C.

32. B method according to Claim 91, where said
miving step takes for a period of time between 1

minute and 3 days.
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g3. A methed according to Claim 92, where said
mixing step takes place for a period of time between
1 minute and 60 minutes.

94, A method of making a water-socluble polymer
modified polypsptide, said method comprising the
step,

mixing a water-soluble polymer reagent
compound according to Claim 52 with a

polvpeptide for modification.

95. A method according to Claim 34, wherein
said polypeptide for modification is selected fyrom
the group consisting of hormones, lymphokines,
cytokines, growth factors, enzymes, vaccine antigens,

and antibodies.

g&. A method according to Claim 94, wherein
said polypeptide for modification is a glycoeprotein.

&7. A method according to Claim 96, wherein

said glycoprotein is erythropoietin.

gn. A modified polypeptide according to Claim
g4, said method further comprising the step of adding
an oxidizing agent to the pelypetide for modification

rior to salid mixing step.
B

g9, & method according to Claim 98, wherein
said oxidizing agent is sodium periodate in a
concentration in the range of 10-40 micromolar, P has
a molecular weight in the rangs of 4000-12,000, gaid
water soluble polymer is the compound of formula
(XXX} Pe0=CH,CH,~NH~CO~ONHy ,
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100. A kit for modifying polypeptides with
water-soluble pelymers, said kit comprising,
a water-soluble polymer according to Claim 54.

101. A kit according to ©laim 100, said kit

further comprising, an oxidizing agent.

106%. A kit according te Claim 1031, said kit

further comprising, a polypeptide for modification.
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Figure 2: Hematocrit Levels in Mice
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Fig. 3
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Figure 4: Hematocrit Levels in Mice
Hydrazide and Semicarbazide Comparison
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Figure 5: Hematocrit Levels in Mice
EPO and mPEGB500-EPOS,

Days After First injection
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FIGURE &

EPO ELISA Assay
Carbohydrate Madification: Semicarbazide
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Hematocrit Levels in Normal Mice (CD1)
0.4ug { Dose injected SC Days O &1
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FIGURE ©

Hematocrit Levels in Normal Mice (CD1)
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FIGURE 18

Hematoorit Levels in Normal Mice (CD1)
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TICURE 11

Hematoorit Levels in Normal CDoiMice
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FICERE 12

Hematocrit Levels in Normal CD1 Mice
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Fiousy 13

Hematoctit Levels in Normal Mice (CD1)
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FIGURE 14

Hemalocrit Levels in Normal Migs (CD1)
Multiple vs. Bingle Dose (0.1ug): SC/IV
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FIGURE 15

H@mammﬁi Levels in Normal Mice (CD1)

TNFo induced Anemia
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Hematocrit Levels in Normal Mice (CD1)
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Hematocrit Levels in Normal Mice (CD1)
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figme 18

EPO ELISA Assay
Oxime Linked mPEG-EPOs
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Figpne

EPO Proliferation Assay
Oxime Linked mPEG-EPOS
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?::3 vre 20

Hematocrit Levels in Normal Mice (CD1)
5.4ug / Dose Injected SC Days 0 & 1
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